(96.3 % gene sequence similarity) and Halobacillus (95.0-96.0 %), albeit emerging as an independent lineage from members of these two genera. Strain EN8d
T contained cell-wall peptidoglycan based on meso-diaminopimelic acid and possessed MK-7 as the major respiratory isoprenoid quinone. The major fatty acids were anteiso-C 15 : 0 and anteiso-C 17 : 0 . The polar lipid pattern consisted of diphosphatidylglycerol, phosphatidylglycerol and an unidentified glycolipid. The DNA G+C content was 47.5 mol%. Strain EN8d T could be clearly differentiated from its phylogenetic neighbours on the basis of several phenotypic, genotypic and chemotaxonomic features. Therefore strain EN8d T is considered to represent a novel genus and species, for which the name Sediminibacillus halophilus gen. nov., sp. nov. is proposed. The type strain of Sediminibacillus halophilus is EN8d T (5CCM 7364 T 5CECT 7148 T 5CGMCC 1.6199 T 5DSM
T ).
Originally, most aerobic or facultatively anaerobic, Grampositive or Gram-variable, endospore-forming rods were assigned to the genus Bacillus (Claus & Berkeley, 1986) . Subsequently, phylogenetic and chemotaxonomic analyses have shown that neutrophilic, moderately halophilic bacteria constitute several phylogenetically distinct lineages scattered throughout the genus Bacillus (Ash et al., 1991) , described as the genera Halobacillus (Spring et al., 1996) , Virgibacillus (Heyndrickx et al., 1998) , Gracilibacillus (Wainø et al., 1999) , Filobacillus (Schlesner et al., 2001) , Oceanobacillus (Lu et al., 2001) , Lentibacillus (Yoon et al., 2002) , Thalassobacillus (García et al., 2005) , Pontibacillus (Lim et al., 2005) , Ornithinibacillus (Mayr et al., 2006) , Terribacillus (An et al., 2007a) , Salsuginibacillus (Carrasco et al., 2007) , Tenuibacillus (Ren & Zhou, 2007) , Piscibacillus (Tanasupawat et al., 2007) and Salimicrobium (Yoon et al., 2007) . In this study, we describe a novel moderately halophilic, Gram-positive bacterial strain, EN8d T , isolated from Lake Erliannor, located in the Inner Mongolia Autonomous Region, China.
Strain EN8d
T was isolated from a sediment sample from a salt lake, Lake Erliannor (43 u 449 N 112 u 029 E), according to the methodology described by Carrasco et al. (2007) . At the time of sampling, the water in the lake had a conductivity of 44.9 mS cm 21 , a temperature of 18 u C and a pH of 7.5. The medium used for the isolation was HM medium (Ventosa et al., 1982) . Strain EN8d T was routinely cultured on a maintenance medium described by Ventosa et al. (1982) supplemented with 7.5 % (w/v) marine salts.
Genomic DNA from strain EN8d T was obtained using the method described by Marmur (1961) . The 16S rRNA gene of the strain was amplified by using a PCR with the forward primer 16F27 and the reverse primer 16R1488 (Mellado et al., 1995) . Direct sequence determination for the PCRamplified DNA was carried out by using an automated DNA sequencer (model ABI 3130XL; Applied Biosystems). 16S rRNA gene sequence analysis was performed with the ARB software package (Ludwig et al., 2004) . The 16S rRNA gene sequence was aligned with those of phylogenetically closely related organisms (as determined using BLAST and EzTaxon analyses; Maidak et al., 1996; Chun et al., 2007) and the alignment was confirmed and checked against both primary and secondary structures of the 16S rRNA molecule, using the alignment tool of the ARB software package. Phylogenetic trees were constructed using three different methods: maximum-likelihood (Felsenstein, 1981) , maximum-parsimony (Fitch, 1971 ) and neighbour-joining (Saitou & Nei, 1987) algorithms integrated in the ARB software for phylogenetic inference. 16S rRNA gene sequences used for phylogenetic comparisons were obtained from GenBank.
The Gram-stain reaction was carried out using the method described by Dussault (1955) . To determine cellular morphology and motility, an exponential culture grown in liquid medium was examined by using phase-contrast light microscopy (BX41 microscope; Olympus). The morphology, pigmentation and size of colonies were observed, under optimal conditions, on the maintenance medium after incubation at 37 u C for 24 h. Growth at different concentrations of salts was determined on the maintenance medium supplemented with salts at 0, 0.5, 1, 3, 5, 7.5, 10, 15, 20, 25 and 30 % (w/v) . Growth at different pH values (4, 5, 6, 7, 8, 9, 10 and 11) and temperatures (6, 10, 15, 20, 25, 30, 37, 40, 45, 50, 55 and 60 u C) was determined on the maintenance medium. Catalase activity was assayed by adding 3 % (v/v) H 2 O 2 to culture plates. The oxidase reaction was tested on filter paper moistened with a 1 % (w/v) aqueous solution of N,N,N9,N9-tetramethyl-p-phenylenediamine. Sporulation was tested on the solid maintenance medium and on this medium supplemented with 5 mg MnSO 4 l 21 (Merck). Plates were inoculated with 0.3 ml aliquots of an overnight liquid culture and then incubated at 37 u C for up to 1 month to check for the presence of endospores (Claus & Berkeley, 1986; Tiago et al., 2006) . The heat resistance of the cells was determined using cultures on the maintenance medium. Aliquots (5 ml) of the cultures were collected at approximately the exponential (4 h), late-exponential (10 h), stationary (20 h) and late-stationary (48 h, 72 h and 10 days) phases and were heated at 80 u C for 10 min. Aliquots (0.3 ml) of the heated cultures were inoculated onto the solid maintenance medium and incubated for 48 h at 37 u C. In addition, the viability of cells at each growth stage was checked by subculturing them on the same medium before heating (Tiago et al., 2006) . The utilization of various substrates as sole carbon and energy sources was determined as described previously (Ventosa et al., 1982) . Carbohydrates were added at 0.2 % (w/v), organic acids at 0.1 % (w/v) and alcohols at 0.1 % (w/v). Other tests shown in Table 1 or included in the species description were carried out using methods described previously (Ventosa et al., 1982; Quesada et al., 1984; García et al., 1987) . Unless indicated otherwise, the tests were carried out on the maintenance medium and incubated at 37 u C in sealed containers.
The G+C content of the genomic DNA was determined from the midpoint value (T m ) of the thermal denaturation profile (Marmur & Doty, 1962) by using the equation of Owen & Hill (1979) . Cell biomass for the analysis of cellwall peptidoglycan, isoprenoid quinones, polar lipids and fatty acids was obtained from cultivation on the maintenance medium at 37 u C. Preparation of cell-wall extract and analysis of the peptidoglycan structure were carried out using the methods described by Schleifer (1985) , with the modification that TLC on cellulose sheets was performed instead of paper chromatography. T , were analysed by the Identification Service of the Deutsche Sammlung von Mikroorganismen und Zellkulturen (Braunschweig, Germany). The whole-cell fatty acid composition was determined by gas chromatography using the Microbial Identification System (MIDI; Microbial ID). Cells were cultured on the maintenance medium at 37 u C for 24 h. This analysis was carried out by the Identification, Characterization and Molecular Typing Service of the BCCM/LMG Bacteria Collection (University of Ghent, Belgium).
An almost-complete 16S rRNA gene sequence of strain EN8d T (1453 nt) was obtained and used for initial BLAST and EzTaxon searches in GenBank and phylogenetic analysis. Comparative 16S rRNA gene sequence analysis revealed that strain EN8d
T was most closely related phylogenetically to the genus Thalassobacillus, although the novel isolate constitutes a separate line of descent within the radiation of Gram-positive rods. In the phylogenetic tree based on the maximum-parsimony algorithm (Fig. 1) , strain EN8d
T fell within the radiation of a cluster comprising the type strain of Thalassobacillus devorans (the sole species of the genus Thalassobacillus described to date) and the species of the genus Halobacillus, with a high level of bootstrap support (95 %). This cluster was also closely related to a cluster that included Virgibacillus species. The highest level of 16S rRNA gene sequence similarity was found with respect to the type strain of Thalassobacillus devorans (96.3 %), followed by the type strains of Virgibacillus koreensis (96.1 %), Halobacillus dabanensis (96.0 %), H. litoralis (95.9 %) and H. trueperi (95.9 %). The values for sequence similarity between strain EN8d
T and the type strains of other Halobacillus and Virgibacillus species were 95.0-95.7 and 94.2-95.6 %, respectively. Similar topologies were obtained when other treeing methods (neighbour joining and maximum likelihood) were used. In general, organisms Yoon et al., 2003 ; this study); 5, H. trueperi (Spring et al., 1996; Yoon et al., 2003;  this study); 6, V. koreensis (Lee et al., 2006) . +, Positive; 2, negative; ND, no data available; ai, anteiso-branched; i, iso-branched. sharing less than 97.0 % 16S rRNA gene sequence similarity do not have DNA-DNA reassociation values greater than 70 % (a cut-off point representing a criterion for delineating a genomic species; Stackebrandt & Goebel, 1994) , so DNA-DNA hybridization was not performed.
Cells of strain EN8d
T were Gram-positive, motile and rodshaped (0.9 mm wide and 1.5-7.0 mm long). Despite all attempts to observe endospores, none was detected; furthermore, cells did not exhibit heat resistance when subjected to heating at 80 u C for 10 min, which might indicate that endospores were not formed under the conditions tested. The inability to produce endospores has been described in some Bacillus species, such as Bacillus foraminis (Tiago et al., 2006) and Bacillus thermoamylovorans (Combet-Blanc et al., 1995), but to our knowledge it has not been reported previously for other organisms phylogenetically closely related to our isolate. The isolate was oxidase-positive and moderately halophilic, growing in the maintenance medium supplemented with 0-20 % (w/v) marine salts. It grew optimally in media containing 5-7.5 % (w/v) marine salts, whereas Thalassobacillus devorans is oxidase-negative, does not grow in media without salts and grows optimally at 7.5-10 % (w/v) salts. In contrast to Thalassobacillus devorans and Halobacillus species, strain EN8d T was able to grow anaerobically (García et al., 2005; Spring et al., 1996) . Furthermore, strain EN8d
T differs from Virgibacillus species by its inability to hydrolyse casein (Yoon et al., 2005a) . Results from other phenotypic tests are given in the genus description or species description and in Table 1 .
The DNA G+C content of strain EN8d T was 47.5 mol%, which is higher than values described for Thalassobacillus devorans (42.4 mol%) (García et al., 2005) and for members of the genera Halobacillus (40.1-46.5 mol%) (An et al., 2007b) and Virgibacillus (33.4-42.6 mol%) (Quesada et al., 2007) . Strain EN8d T had cell-wall peptidoglycan based on meso-diaminopimelic acid as the diagnostic diamino acid, similar to that described for Thalassobacillus devorans and Virgibacillus species (García et al., 2005; Heyndrickx et al. 1998) . This characteristic clearly distinguishes strain EN8d
T from the majority of the species of the genus Halobacillus, which have been described as having a cell-wall type based on L-Orn-DAsp (Spring et al., 1996; Amoozegar et al., 2003; Yoon et al., 2003 Yoon et al., , 2004 Yoon et al., , 2005b Liu et al., 2005; Hua et al., 2007; An et al., 2007b) . Halobacillus campisalis is the only Halobacillus species with a cell-wall type based on meso-diaminopimelic acid (Yoon et al., 2007) ; however, this species is related distantly to our isolate (95.6 % gene sequence similarity). The isoprenoid quinones detected in strain EN8d
T were MK-7 (83 %) and MK-6 (17 %). This lipoquinone composition is similar to that of the phylogenetically related genera, which have MK-7 as the major isoprenoid quinone. With respect to the polar lipid composition, strain EN8d
T contained diphosphatidylglycerol, phosphatidylglycerol and an unidentified glycolipid. T. devorans DSM 16966
T and H. litoralis DSM 10405 T had identical polar lipid profiles, containing diphosphatidylglycerol, phosphatidylglycerol, an unidentified glycolipid and two unidentified phospholipids, whereas H. trueperi DSM 10404 T contained diphosphatidylglycerol, phosphatidylglycerol, an unidentified glycolipid and a single unidentified phospholipid. The differences in the polar lipid composition between strain EN8d
T and its phylogenetic relatives are shown in Table 1 .
The major fatty acids of strain EN8d
T were anteiso-C 15 : 0 (59 %) and anteiso-C 17 : 0 (25 %). Although most of the phylogenetically closely related species also have anteiso-C 15 : 0 as the predominant fatty acid, clear differences could be observed in the distribution of the other fatty acids (Table 2 ). Fatty acid data should be compared when standardized conditions for the growth of biomass are applied. The fatty acid compositions of all of the species included in Table 2 were determined using the same methodology, i.e. using the Microbial Identification System (MIDI), optimal NaCl concentrations (7.5-10 %) and optimal temperatures (35-37 u C). Only in the case of V. koreensis were cells cultured on trypticase soy agar at 30 u C.
Analysis of 16S rRNA gene sequences revealed that strain EN8d
T is related closely to the genera Thalassobacillus and Halobacillus, albeit emerging as a separate entity. Strain EN8d T shared some phenotypic features with these two genera and had a similar respiratory lipoquinone composition. However, some phenotypic features (range and optimal concentration of salts for growth, growth under anaerobic conditions, presence of oxidase activity, hydrolysis of aesculin), as well as the DNA G+C content and the fatty acid profile, clearly serve to differentiate strain EN8d T from T. devorans. Strain EN8d
T can be differentiated from Halobacillus species primarily in terms of the cell-wall type. On the other hand, strain EN8d
T is quite closely related phylogenetically to members of the genus Virgibacillus, especially to the species V. koreensis, although there are some important traits that serve to distinguish them. For example, in contrast to V. koreensis, strain EN8d
T is able to reduce nitrate to nitrite, produces acids from D-glucose and Dgalactose and has a DNA G+C content (47.5 mol%) that is higher than that of V. koreensis (41 mol%) (Lee et al., 2006) . Additional differences between strain EN8d
T and the phylogenetically closely related taxa can be observed in Tables 1 and 2 . A single strain is not an ideal basis for the description of a novel genus, especially as the description of the closest genus, Thalassobacillus, was also based on a single strain. A more complete understanding must await the isolation of additional strains. However, on the basis of the data presented, strain EN8d
T represents a novel genus and species, for which the name Sediminibacillus halophilus gen. nov., sp. nov. is proposed. (Table 2) . The predominant menaquinone is MK-7. The genus belongs to the family Bacillaceae, being phylogenetically related to the genera Thalassobacillus and Halobacillus. The type species is Sediminibacillus halophilus.
Description of Sediminibacillus halophilus sp. nov.
Sediminibacillus halophilus (ha.lo.phi9lus. Gr. n. halos salt; Gr. adj. philos loving; N.L. masc. adj. halophilus saltloving).
Displays the following properties in addition to those given in the genus description. Cells are 0.961.5-7.0 mm in size. Colonies are 1 mm in diameter, cream-pigmented, circular and entire on HM-7.5 medium after 24 h cultivation at 37 u C. Grows over a wide concentration range of salts (0-20 %, w/v), with optimal growth occurring at 5-7.5 % (w/v) salts. Grows at 15-55 u C (optimally at 37 u C) and at pH 5.0-9.5 (optimally at pH 7.5). serine and L-threonine are used as sole carbon, nitrogen and energy sources. The following compounds are not used as sole carbon, nitrogen and energy sources: L-arginine, aspartic acid, L-cysteine, glutamic acid, DL-lysine, Lmethionine, L-ornithine, phenylalanine and tryptophan. The cell wall contains peptidoglycan of the meso-diaminopimelic acid type. The predominant menaquinone is MK-7. The polar lipids are diphosphatidylglycerol, phosphatidylglycerol and an unidentified glycolipid. The genomic DNA G+C content of the type strain is 47.5 mol% (T m ).
The type strain, EN8d
T (5CCM 7364 T 5CECT 7148 T 5CGMCC 1.6199 T 5DSM 18088 T ), was isolated from sediment from Lake Erliannor in Inner Mongolia, China. 
